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INTRODUCTION

[E growing use of skinfold measurements obtained with constant-
T pressure calipers has emphasized the need for lz{rge-scale surveys
of selected populations to develop standards against wh.}ch fl‘lture studies
can be compared. No single survey will be adequate in t}ns f?eld, even
within one population, because age {Brofek, 52), sex (Svkerl];rBroze.k,
and Hunt, ’53), and physical activity differences (Brozek,‘ .:)4) will
require subsampling beyond the capacity of most surveys. ’1‘1115 report
is mot definitive, even in its selected sample of young A_merlcan 'adult
males, but it should provide data more extensive than presently available.

The sample reported here consists of approximately 2,400 young mfen
measured shortly after induction into the U. S. Army and before the
start of basic training. Two thousand of these were re-mez-xsured after
6 or 7 weeks of training and an analysis of the changes which ocg-:urre(l
in these men will be reported later. The series used here consists of
9,017 American-born White males and 361 American Negro n?ales.
Certain comparisons between these racial groups have been‘pubhshed
{Newman, ’55). I was concluded that no great.error 'was introduced
by using the same regression equation for conve-rtmg skinfold measure-
ments to body faf, although the original equation was based solely on
White college students. .

This report will cover two aspects of the skinfold measuremgnts
obtained on these men. One, the basic statisiics on the measurements
will be presented for the use of other workers in the field. _Two, geo-
graphieal and racial groups will be contrasted to show interesting
differences hetween regional subsamples.

-
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The measurements were collected at ¥ Army basic-training centers
in the eastern and southern partions of the country, from Maryland to
Avkansas. Because it was necessary to resurvey the men before the end
of basic training, no western centers could be visited in the time gvailable.
The men were not individually selected for this survey, entire iraining
units of company size being processed at each installation. The sample
consists of volunteers and of men inducted into the Army through
Selective Service from the eastern half of the country during the spring
of 1953. Tt is a series which has been medically sereened for military
service, with very short and tall men as well as the very light and heavy
individuals eliminated. The age distribution of the series is relevant
because of the well-known relationship of inereasing fat with age. The
mean age of the Whites was 20.7 years while that of the Negroes was 20.8.
The variability of age was restricted (17 to 28 years old), as might be
expected in a sample of military induetees.

The geographical restrictions of the sample will be apparent when
regional area comparisons are presented later in this paper. Only 21
individuals are represented from the area west of the Great Plains. Tt
is possible that the inelusion of a properiional sample from this area
might alter the statisties on skinfold measurements and derived body fat,
but it is doubtful that a radical revision would be required.

STATISTICAL VALUES FOR THE RACIAL SERIES

Ten measures have been used in the analyses. Seven of these {stature,
weight, and 5 skinfolds) were taken on the men and three (relative
weight, fat-free weight, and body fat) were calculated from the data.
Stature was recorded as the maximum height to which the subject could
stretch with the feet firmly on the ground and the head and eyes level.
Weight was obtained on the nude subjects with a physieian’s type scale.
The skinfold measurements have been described im a previous paper
(Newman, °55). Relative weight, 1. e., actual body weight expressed as
percentage of the so-called “standard” weight for height and age, was
caleulated from the data provided by the medico-actuarial mortality
investigation of 1812 as given in Davenport (23). The limitations of
this standard in terms of body composition have been shown by BroZek
and Keys (°50) and its doubtful applicability to & military popwlation
pointed out (Newman, *52). It has been included here because it remains
a common standard even if an outmoded one. Body fat was calculated
by the formula of Broiek and Keys (*51). IFat-free weight is body
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weight minus the caleulated weight of the fat; it has been equated with

w o the lean hody mass (Behnke, ’41}).
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The statistical significance of the differences between the White and
Kegro mean values has been investigated by the use of Student’s t-test.
Unfortunately, this test presumes a normal ” distribution in Dboth
groups, a condition which is not fulfilled in most of these measures. Also,
the large numbers of individuals involved result in statisiical significance
for minute diflerences which can have no biotogical meaning. All mea-
sures listed in table 1 show statisticaily significant differences at the 1%
level except relative weight. Three of the measurements, body fat, chest
skinfold, and arm skinfold, showed “&” values of much higher magni-
tude, indicating maximum differences in these variables. Since body fat
is caleulated from the measured thickness of chest and arm skinfolds
(plus abdominal skinfold), it is these sites of subcutancous fat which
appear most distinciive between the racial groups. This phenomenon
was noted in another type of analyses on this series and a possible

explanation presented (Newman, ’55). 3
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REGIONAL COMPARISONS

In the following regional subsamples of these racial groups the
analyses have been conditioned by the geographical distribution available Fic. 2. RbgroNaL GrouriNg oF NATAL STATES.
in the scries. It was mecessary to select regional groupings which pro-
vided veasonable environmental and historical continuity without unduly
reducing the sample size. Although no geographic selection which uses
political boundaries can completely satisfy biological analyses, a regional
grouping of states where the men were born was essential, and the TABLE 2
Seleetive Service areas utilized m previous Quartermaster Corps gnthro-

Comparison of Northern and Southern Whites

pomeiric surveys were selected. These areas are shown in figure 2. Two
regions, the Mountain States and the Pacific Coast, have not been NORT}IE:iﬁB\;mTES sou'mm:r:a
mc.luded for lack of adequate representation. ) Mean 5.D. Mean W;!:i ;E_S
NORTHERN AND SOUTHERN WHITES Stature (in) 69.0 2.5 69.0 2.5
: Weight (Ib) 156.3 23.5 150.3 20.8
A two-fold grouping of the White subjects into Northern and South- Helative weight (percent) 107 .4 14.0 103.0 12.9
ern is a convenient breakdown of the 7 regions shown in figure 2. Ezzirfe:t“émfrt (ib)f ) 14?-4 15.8 130.9 15.0
Tour northern regions (New England, Middle Atlantic. East and West Chest skinfllldce(l:n;}“t) M‘,.Z " o4 4.8
North Central) and three southern regions (South Atlantic, Bast and ' Arm skinfold {mm) 12.0 :({; lg'g 'EJ
West South Central) delineate the traditional boundaries. The means Back skinfold {mm) 14.2 64 12.4 ;g
snd standard deviations of the regional groupings are shown in table 2. Knee skinfold (mm) 15.7 8.0 139 54
Abdomen skinfold {mm} 15.3 8.2 134 7:1

Within the same limitations mentioned in the Negro-White com-
parisons and with some doubt as to their applicability, a t-fest of mean

§ pasmapi B
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difference indicated statistically significant differences such as were found
between Whites and Negroes. Hxcept for heighF, the southerners have
uniformly lower values, ineluding both fat-iree Wel‘ght and fihose Qf;asures
influenced by body fat. This indicates that the sizable weight difference
(6 pounds) is not solely a matter of leanness-fatness; th_e southerns are
lightly built with o demonstrably paucity of muscular {issue.

NORTHERN AND SOUTHERN NEGROES

An investigation of the Negroes on the basis of birthplace is com-
plicated by two problems; one, over 80% of the Negroes were born in
the south; and, two, there was an expectably large number of Negroes
who were born in the south but who entered the Army at north‘ern
induction centers. For these reasons, the Negrlﬁes were separflted .mt.o
4 groups on the hasis of birthplace and induction cente-r. S};ce it is
apparent that body fat is the crucial element of geographl‘cal dl1 e;ences,
only this variable has been nsed ; the data are presented in table 3.

TABLE 3

Comparison of Northern and Southern Negroes in teﬂ;ng of body fut
{as peroentuge of weight), estimated from skinfolds

PERCENTAGE OF BODY FAT
361 Negroes Number Mean S.D.

Born in the south; inducted in the south 66 239 4.2 2{5
Born in the south; inducted in the morth 13 53 4.9 3.7
Born in the north; inducted in the morth 18 64 5.4 4.0
Either birthplace; inducted in the north 33 117 5.2 39

It will be noticed that one possibility was omitted i1_1 this table:
Negroes who were born in the north and were i'nducted in the south.
Only 5 individuals fell into this category and this was much too small
a sample for comparative purposes. It was not determined at w}}at age
the individuals born in the south but inducted in the norih mlgratfad
or whether their residence was continuous. The ¢-test showed no statis-
tically significant mean difference in body fat between the :?outhern
Negroes on the basis of place of induetion, but those .born and inducted
in the north differed from those born and inducted in the south at the
5% level of significance. Negroes inducted in the north, regardless of

ETY oy Br)
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birthplace, differed significantly at the 5% level from those inducted in
the south. This set of comparisons suggests either that a selective
migration has occurred or that the northern environment (climatic, eul-
tural, economic) leads to greater fat deposition. The findings on Negroes
who were born in the south and inducted in the porih, although not
significantly different in body fat from those who remained in the south,
strengthen the latter hypothesis.

REGIONAL COMPARISON IN WHITES

The large number of White so}ﬁiers available from the geographic
regions shown in figure 2 can be listed by area and still maintain
adequate samples, Only two regions, New England and West South
Central, are sparsely represented. The means and standard deviations
for the regional groups are given in fable 4.

This table gives some idea of the proportional representation which
went into the north-south comparison in fable 2. There is a suspicion
which would be difficult to verify because of the unequal numerieal
representation of the states that a band of relatively great obesity with
medium museularity stretches from NWew Jersey to Chicago and that this
contrasts with a parallel band of leanness and low museularity in what
might be called the Deep South. New England and the Plains States
appear peripheral to these concentrations of fatness and leanness but

. high in fat-free weight (muscularity). Hooton (’48) reached this com-

clusion in an anslysis of body-build photographs of approximately 40,0600
U. 8. Army men. He found that the Middle Atlantic region had the
highest concentration of fat men, and the highest percentage of what
he termed muscular types occurred in New England. He ascribed the
origin of the two diverse belts of body composition to the importance of
national extraction. He says:

Clearly the prineipal ressons why the Middle Atlantic and New England
districts show such profusions of the well-muscled types and why the former
district is so high in heavy men have to do with the population of recent foreign
origin in these industrialized areas, which includes so many Seuthern, Eastern,
and Central Turopeans. These countries provide excesses of short, stocky, muscu-
lar men—even down fo the second gemeration bern in this country. On the other
hand, districts such &3 Southern Atlantie and Tast South Central are mostly Old
American (which implies mainly British and Irish derivatien) and, consequently,
the slender, tallish types of lighter musculeture are likely to come in dispro-
portionately large numbers from such regions.
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. womweoe9ngS This hypothesis is difficult to reconcile with the data on Negroes
! ?5 g s S e g shown in table 3 since there can be little question of subraeial or national
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